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Of the GLOBES. 
convex part is ſuppoſed to give 


B a true and exact ' Repreſentation 


of the Earth and Heavens, as viſible 
by Obſervation : And therefore are call'd 
the Terreſtrial and Celeſtial Globes. 


* 


Y the Globes we here mean two 
Artificial Spherical Bodies, whoſe 


The Terreſtrial or Artificial Terraqueoys 

Globe has the whole Surface of the Earth 

and Sea delineated on its Convexity, in 

their natural Form, Order, and Situation. 
'Tis made Spherical, to give a true Reſem- 

blance in Figure between it and the Natu- 

ral Globe of the Earth; which, in this Caſe, 

may be very well taken as ſuch. 


The Celeflial Globe has the Images of 
the ſeveral Conſtellations and Stars drawn 
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For the better underſtanding theſe 


Globes, and diſtinguiſhing all their ex- 
terior Parts, with the various Operations to 
be perform d by them, they are to be concei- 
ved, not barely as Spherical Bodies, but 
as ſuch ſurrounded with many imaginary 
\Circumferences of He, and their 
Faraſlels or ſmall Circles, as alſo having 
EAR Points and i ur 


os 


07 the Circles of the Spbere vid their 
7 oles. | 


on Circles are meant t thoſe MAP di- 
F vide x theGlobe i into two equal Parts. 


vin 1 Small Circles, tho. that divide 
ins two unequal Parts, and are gene- 
Tally denominated x; their en (Neel 
co ſome Great Circle. F4 


Every Great Circle havin Poles and Axis: 
A Point on the Surface of the Globe every 


where equally diſtant from the Circumfe- 


rence of a Great Girele is called. the Fole 
of that Circle. 599 r 


4358 af: $46) 2 97) 


And a Right-Line zn thro" the Poles 
of any Circle is called an Axis, _ is 
there- 


— £©< 


An 


FF 
therefore Perpendicular to the Plane of 
that Circle. 


The Axis of the World or of the Natural 
Globe is an imaginary Right-Line paſſing 
thro? its Centre, and upon which *tis ſup- 
poſed to turn round. 


ing And in the Artificial Globes, it is not 
2 an imaginary Line, but chat o on which the 
7 Globe really turns. 


The two extreme Points of the Axis of 
the World are calFd the Poles of the World : 
one of which. is ter'd the North: or Arctic, 
di- and the other the South or 8 Pole, 


'S, 
le The Circles common to both 0 lobes are 
— N — 8 
ullel 5 
| e 
Four Great Ci. Equator. © 8 
cles, Oz; Meridian. . 
Eclip tic. | 


Four Leſſer Cir- 0 Two Tropics. 
| cles, & c. Two Polar Circles, 


But ſeveral other Circles are dran; 
and innumerable may be conceivd. 


B 2 | On 


[4] 
Of the Horizon. 


at Great Circle, which divides the 
Globe into two Parts, an Upper and 
Lower, in reſpect to us, is called the Hori- 
20x ; and is of two Kinds, viz. Rational, 
and Senſible. 1 


1. The Rational, True, or Aſtronomic 


Horizon divides the Globe into two equal 
Parts called the Upper and Lower Hemi- 


\[pberes. 


Its Poles are called the Zenith, which 


is the Point directly over our Heads, and 
Nadir, which is the Point under our Feet, 
or Diametrically oppoſite to the Zenith. 


Aftronomic Calculation of the Riſing and 
Setting of the Sun, Moon and Stars, re- 
_ the Rational Horizon ; And by this 

ircle the Days and Nights are determin'd, 
for while che Sun is above, it is Day, when 


under, Night. 


The True Horizon is repreſented on the 
Globe by the upper Plane of the broad 
wooden Frame thereof; upon which are 
inſcribed ſeveral Circles: As, 


The 


147 
The Firſt or innermoſt has the Number 
of Degrees of the twelve Signs of the 


Zodiac, Thirty Degrees to each 97gn. 


The Second has the Names, Marks and 
Figures of thoſe Sigus. 


The Third has the Kalendar, with the 
Days of the Month, Cc. according to 
the Old Stilè or Julian Account. 


The Fourth has a Kalendar according 
to the New Stile, Gregorian or Forreign 
Acc cunt, 


” * 
ir 
5 


The Fiſth or Outermoſt Circle has the 
Points of the Nautical Compaſs. | 


2. The Senſible or Apparent Horizon is 
the Extremity of the Earth, that Bounds 
our Sight, which for the moſt part is 
uneven ; and at Sea is of a greater or 
leſs Extent, as the Eye is higher or lower : 
And ſuppoſing a Degree of the Circumfe- 
rence IF the Earth to be 365000 Feet, 
London Meaſutrc, (as agreeing with the 


moſt accurate Obſervations yet mage hon 
iles, 


will the Circumfere nce be 26280 

each of 5000 Feet, and conſequently the 
Diameter of the Earth will be abour 
$365,184 Miles. 


B 3 \ And: 


Stars reſ 


6] 


_ - 5 And therefore the Eye, at the hight of 


5 Feet above the Surface of the Water, 
wil ſee. but 2,262 Miles off, at 20 Feet 
| ugh, 5,784 "Miles, at .50 Feet, 9,146 
and at 100 Feet high, 12,932 
Miles every way: Or generally, putting d 
for the Diameter of the Earth, and þ for 
the hight of the Eye above the Surface 
of the Water 
the e Teen "wil de equal to 


„ d+bxb. 
Tho 0 Rißag and Setting of the 


pect the Rational Horizon, yet 
by Reaſon of their vaſt diſtance, it holds 
true of the — which is mote than 
4000 Miles above 3 IR un 


| Of circles Paralel to the Horizon. 


Cs Ircles Parallel to the Horizon, paſſing 
thro' each Point. of a Great Circle 
drawn thro”; the Zouith and Nadir, are 
called Almicantars or Parallels of Altit nds. 


That at 18 Deer. below the Horizon is 
called the Cre puſculum Circle; for when 
the Sun 3 18 Degr. beneath the 

Horizon, the Morning Twilight begins, and 

the — * a - 1; 1/7 | 


the Semi-diameter of 1 


of | 


ISC 
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Of the Eeliptie and Zodiac. 


TH Great Circle, which the Sun is ſup- 
poſed to deſcribe in its Proper Motion, 
is called the Ecliptic or the Sun's Orbit. 


For the Sun is here ſuppoled to have 
Two Motions. | 970 


1. A Diurnal Motion from Eaſt to Veſ a- 
bout the Poles of the World, in Circles 
Parallel to the Equinoctial, in 24 Hours. 


2. A Proper Motion from Vet Obliquely 
to Eaſt in the Echptic, in one Natural or 
Tropical Tear : i. e. in 365 Days, 5 Hours, 
43 Minutes, 57 Seconds. > l 


The better to diſtinguiſh theſe Motions, 
conceive a Worm. creeping ſlowly in the 
Ecliptic, while the Globe is turn'd once 
round the other way; hereby the Sun may 
be ſaid to deſcribe each Day à Parallel to 
the Equinoctial, (tho' properly tis a 
Spiral Live) and yet is never out of the 
8 Ecliptic, 


# | | 
The Planets alſo, beſides a Diurnal Mo- 
tion from Eaſt to Weft, have a Proper Mo- 
tzomin their Orbits from V to Eafe. 
8 4 Sa- 
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þ f | D. | H. 

Saturn oy 30, 000, OO 

Fupiter : J 12, ooo, OD 

Ms AX Finiſhes its Courſe in & Ol, 315, 8 

Venus OO, 224, 1 8 

Mercury & | O0, 88, 00 
Moon 00, 27, © 


The Orbit of each Planet cuts the Eclip- 
tic in two oppoſite Points called Nodes. 


The Orbit of Venus is ſo oblique to 
the Ecliptic, that ſhe may be abour 8 or 
9 Degrees diſtant from it, 2 


Hence the Zone including the ways 
of the Planets, or the Zodiac, is reckon'd 
to be about 8 Degrees broad on each 
fide of the Ecliptic. e Lt 


The Ecliptic is divided into twelve equal 


Parts called Signs, of 30 Degrees each, 


whoſe Names and Characters are theſe, 
une... r 


F, Arie: libra 


iN = 

Taurus & Scorpio m 
Gemini II Sagittarius Þ 
Cancer RD | Capricornus Vp 
Leo. _ &L. |, Aquarins xz 
eQi'C 4 Virgo 2 1 1 , Piſces too X 
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The Equinoctial cuts the Ecliptic in 
the oppoſite Points of Aries and Libra, . 
(their Planes making an Angle of 
23 Deg. 29 Min.) and theſe Points are 


called the Equinoctiul Points. 


When the Sun is at the Equinoxes, the 
Days alter much; for here the Ecliptic is 
molt Oblique to the Equator. 

The Tropics: touch rhe Ecliptic in the 
oppoſite Points of Cancer and Capricorn 
which therefore are called the Soliflicial 
Points : When the Sum is at the Solſtices, 
the Days alter but little; for there the 
Ecliptic is almoſt Parallel to the Equator. 


The Fix'd Stars have likewiſe a Dimnat 
Motion from Eaſt to Weſt, and -a Proper 
Motion from Weſt to Eaſt, in Circles 9 4 
rallel to the Ecliptic, and therefore Equi- 
diſtant from its Poles, about 50 Seconds in 
a Year, and therefore, in about 25920 
Years, will make an intire Revolution ; as: 
is eafily computed. by comparing An- 
tient Obſervations, with thoſe made of 
late: and this Period is called the Plate- 
nic Tear. 1 | 


From this Motion *ris; that the Con- 
ftellations of the Zodiac have left the 
Signs to which they gave Name: The 
Aſteriſm Aries being now almoſt mov'd: 
into the Sign Jaurue, B 5 And 


C 10] 


RS che Bi 


Star has not always bin ſo, nor will be: m 


— 


but its leaſt diſtance from the Pole, - Anno de 
2101, will be about 28 Min. and its greateſt, A. 
E 1506 1, will be about 47 Der. and vo 
a6 Min. | 


0 the Equator. or EquinoQial. 
Hat Great Circle on the Globe, whoſe 


Poles are thoſe of the World, is cal · 
led the Eguator or Equine@tial. 


It divides the Globe into two equal 
5 called the Mortbern and Southern - 
; K 1 \ F ; 15 TY 
"The Circumference of this Great Circle 
thro the. Eaſ and whe Points of 
eas. 188 


Therefore 8 8 are mln 
Equino&tial,. always Riſe. Ga. wks and 


Set due Feſt. 


And the Sun, when *tis ſaid to come to 
this Circle, makes the Days and hes | 
ery, where: equal; For then only 
Gd ro ma Gn ng 10 1 2. 


44 8 Omar 4 


- : 1 : : # 1 5 
, 2 | ſo . " { i | * a * 0 
» > 89 9 * [4 A 4 n " G 


And a Natural 


[17 ] 


The E quinoct ial, Eq nator, Or what Sea- 
men call the Line, is Tappoſed to be divi- 
ded into 360 - equal F Parts called Degrees: 

ay is meaſured by a Re- 
volution of the Equinoctial, that is, 
ah 60 Degrees revolve in 24 Hours, there. 
. 


= io Den r. 1 Hour, S 
_ of the E- 4 ve ; 
and 1 quator in 5 
; IM 6 1 : 


Which, in 8 is to be Noted, 
for the reducing of — Min, Cc. 
into Time, and the cantrary. 


Of Circles Parallel to the Equator. 05 


\Ircles Parallel to the Equator, paſſing 

thro' each Point of a. Great Cir- - 
cle drawn thro the Poles of the World, 5 
are. with reſpect to the Earth, called Pa. 
rallels of Latitude: but with reſpect to 
the Stars and Planets, they are ce Fa- 
rallels of Declination. | 


And the Extreme Parallels of the-Sur's - 
Declination or thoſe at 23 Degr. and 29 
Miu, diſtant from the Equator, Ro 

un 


* 


Sun is ſ uppoſed to deſcribe on the 10th of 


Fane, and on the 12th of December, are 


called the Tropics of Cancer and Capricorn. 
| Thoſe Parallels to the Equator, at 23 | 


Degr. and 29 Min. diſtant from its Poles, 
Northern or Southern, are called Polar. 
Circles, viz, Arctic and Antarctic Circle. 


the Meridian. 


Great Circle paſſing thro' the 
1 Poles of the World; the Zenith and 


Nadir is called a Meridian: which, there-- 


fore, cuts the Equinoctial at right Angles, 
and divides the Globe into two equal 
Parts called the Faſtern and Weſtern Hemi- 


Globe, and ſometimes Circles of Decli- 


But on the Cœleſtial Globe, thoſe are 


' Grrcles of Longitude, which paſs thro* 


? 


tte Poles of the Ecliptic, and thro each 


Degree thereof. 
Thoſe two Meridians;which p iſs, the one 
thro the beginning of Aries and r 


ſpheres, and its Poles are the Eaft and Ve 
Points of the Horizon. Meridians are alſo . 
called Circles of Longitude on the Terreſtrial 


[13] 
ther thro? the beginning of Canter and Ca- 
pricorn, are called the Eguinoctial and Sol- 
flicial. Colures; which therefore cut one 
another at Right Angles, and divide the 
Ecliptic into four equal Parte. 


Thoſe Meridians, which are drawn thro? 
every 15th Degree of the Equinoctial, are 
called Hour Circles. | 


The Firft Meridian is that from whence 
the Longitudes of Places are reckon d; 
Pt olemy placed the Fir/ft Meridian one De- 
gree beyond the Fortunate or Canary lflands ; 
after the Diſcovery of America, it was 
fix'd in St. Nicholas, one of the Cape Virde 
Iſlands; Hondius plac'd it at St. Fago! 3 
Mercator at Corvo, one of the Weſtern Iſles; 
the Dutch reckon from the Meridian 
of the Teneriff, the French from a Meri- 
dian | paſſing over the middle of Fero, the 
Weſternmoſt of the Canary Illes. 8 


Zut it is abundantly ſufficient for all 
urpoſes, if the diſtance. or diffetence of 
Aeridians, i. e. the Arc of the Equator 
intercepted: between them, be known, 
which will or ſhou'd be found the fame 
in all Authors: And therefore every Aſtro- 
nomer, Calculator of Tables, and Geogra- 
pher makes his own Meridian the firſt, _ 
. forr 


[14] 


for that Reaſon, we reckon the Longitude | 


from the Meridian of London : But at Sea 


tis uſual to reckon it from the Meridian of | 


the Place departed from, or laſt ſeen, mak+ 
ing that the Firſt Meridian, till another 
known Land is ſeen, and no longer. 


of 7 ertical or Azimu that Circles. | 
"ans Circles paſſing thro* the Ver- 
tex or Zenith, Nadir, and the ſeve- 
ral Points of the Horizon, are called 
Vertical or Azamuthal Circles. | 


That which | paſſes thro! the Zaf 


and Fe Points of the Horizon is called 


| the Prime 4 ertical, 


And the Vertical Circle, which paſſes 
. thro*. the Poles of the Ecliptic, and 
' conſequently cuts the Ecliptic at right 
Angles in the Nonageſim Degree, or in the 
goth Degree from the Horizon, is called 


the Nonageſim Circle or the Circle of the. 


No Y 4 , 
nagefum Degree. 
* 81 f 1 4 
a 1 1 * 
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Pxplication of ſeme Words 6 relating fo the 
Sphere. 85S 


er | 
| I; RY the. Altitude of any Point i in the 
Heavens, is meant an Arc of a ver- 
tical Circle intercepted between that Point 
| and the Horizon. 
2 
e- 2. The Declination of a any Point in the 
ed Heavens is an Arc of the Meridian inter- 
cepted between un Point and the en 
noctial. | 
aff 
3. The Right Aſcenſion of any Point is- 


an Arc of the Equinoctial intercepted be. 
tween the beginning of Aries and the Meri- 
dian 3 thro that Point, Or is the Angle 
made by the ——— Colure and the 
Meridian of that Point. 


4. The Oblique Aſcenſion, of Deſcenſon 
is an Arc: of the Equinockial intercepted 
between the beginning of Aries and that 

part of the Equinoctial which Riſes, or Sets 
with that Point, in.an Oblique Sphere. 20 


5. The dfcenfonel Difctence is the Dif- 
erence between the Right and. Oblique 
Afcenfio or Deſcenſion; or that Arc w 
the: . 


1161 
the Equator intercepted between the Points 
of Right and Oblique Aſcenſion: or tis 
the Difference between a Semidiurnal Arc 
and go Degrees or 6 Hours. 


Therefore, if the Suns have North, or 
South Declination, its Aſcenſional Die- 


rence is the Time of its Riſing before, or 
after the Hour of 6. | 


6. The Azimuth is an Arc of the Horizon 
interceptedbetween a Vertical Circle paſſing 
thro* any Point above the Horizon, and 
the Meridian; Or is the Angle at the Ze- 
nith, made by a Vertical Circle paſſing 
thro? the given Point, and the Meridian. 
7. The Amplitude is an Arc of the Hori- 
zon intercepted between any Point, at its 
Riting- or Setting, and the Eaſt or Weſt 
Points of the Horizon: Or is the Angle 
made by a vertical Circle paſſing thro* any 
Point at its Rifing or Setting, and the 
Prime Vertical. | 


8. The Longirudr of any Point in the 


Heavens is an Are of the Ecliptic inter- 
eepted between à Circle of Longitude paſ- 
fing chro' that Point and the Equinoctial 
Point Aries. l 


By the Place of a Star is meant that 


Edit of. the Ecliptic over which runs 3 
Circle of Longitude paſſing thro that Star. 


"The 


8 


The Longitude of the Sim is an Arc of 


the Ecliptic intercepted between the Sum 
and the Fa 


uinoctial Point Aries. 


By the Nace of the Sun is meant that 


i Sign, Degree, or Minute, Ec. of the E- 


cliptic, in which the Sun is at any 


time. 


9. The : Latitude of any Point in the 
Heavens is an Arc of a Circle of Longi- 
tude paſſing thro? that Point, intercepted. 
between it and the Ecliptic, 


Of the P oetical Rifing and $ etting of 
the Stars. 


T Hat Star which Riſes, or Sets, when. 
the Sun Riſes, is faid to Riſe, or Set 
Coſmically. ) 

And that Star which Riſes or Sets when 
the Sun Sets, is ſaid to Riſe or Set Acro- 
nically . | 


A Star is faid to Riſe Heliacally, when 
firſt it emerges out of the Sun's Beams, 
which hid it before. 


And a Star is ſaid to Set Helzacally,. 
when *tis firſt immers'd or hid in the 1 | 
1 * 


Beams. 


8. 181 
The Fix'd Stars, as alſo Saturn, Fapiter | 

and Mars Riſe Helzacally.. in the Morn-- 2. 
ing; but the Moon Riſes " Heliacally 3 in the 
Evening; for the Sun is ſw¾ifter than the 
> ag dnn but flower than the 


The Depreſſion of he Sun under the 
Horizon, when a Star Riſes or Sets Helia- 
cally is called the Are of Viſion: And ac- 
in to the Antients, this Arc, for 
Stars of the 1ſt, 2d, zu, 4th, Fth, 6th, 
Magnitude, is 12 13% 14, 15, 16% 17, 
_ at 1 80, Depreſſion, all the Stars ax 
But *tis known, that a Star may be. 
Ern, "when the Sun has a much leſs De- 
reſſion than aſſign d by the Antients; 
Fuptter and 7 enus, when they are brighteſt, 
maybe ſeen by Day. n 


Of the various P en o the Ge, or 
Per whe * 99 


. . Of the night Poſion. 


Hat Poſition of the Sphere, -where the 
Equator is Perpendicular to the Hori- * 
zon, is ed the Right Fein. Iss 


1. Here both Poles are in © FAN "7 
2. All 


we ant Ir „EE 
2. All the Stars do Riſe and Set. 


All the Nocturnal Arcs are-equal to 
heir Diurnal; and therefore, a n 
equallity of Days and Nights. 


4. The Twi-light is here ſhorteſt; 1 
as the Sun — Right to the Ho- 
rizon . 


2. Of the Oblique Poſition. 
Hat Pofition of the Sphere, where the 
Equator is Qblique to the Bare is. 
alled the Oblique Efie, 10 en 


x. Here, when the Sun is in the | 


tor, it makes the Days and Nights every 


where equal, 


2. The greater the Elevation of the 
Pole is, the longer the Summer Days are, 
and the ſhorter the Winter Days So that 
under the Polar Circles, at the Solſtices, 
tis all Day, or all N ight. 


3. The Twi light is fo much the longer, 
as the Pole is higher. So that in the North 
of Scotland, about the Summer. Solſtice, 
the Twi-light is ſufficient to read by at 
Midnight. 3. Of 


[20 Þ 
3. Of rhe Parallel Poſition. 


os Poſition of the Sphere, where the 
Equator is Parallel to the Horizon, 
IS called the Parallel Poſition. 


1. Here the Poles of the Equator are in 
ay Zenith and Nadir. 


2. The Stars and Planets, in their Diur- 
41 Motion, deſcribe * — Pa- 
* to the Horizon 


3. The Sun is half a Year above, and 
half a Year under the Horizon ; for thee 
ip biſects the Ecliptic. 


4 Has the ſame Hemiſphere of Fx d 
hrs is always above the Horizon; and 
each Planet during balf its Period, vix. 
vature I5 Years, Jupiter 6, Mars 1, dc. 


But the Polar Inhabitants if any) are 
not in Darkneſs all the time of the Sun's | C 
abſence : For, the Moon while brighteſt, | the 
viz. from the firſt Quarter to the laſt, 
does not Set. 

And the Twi-light laſts while the Sun has 
leſs than 18 Degrees Declination; ſo that 
thoſe under the North Pole (for Inftance,) 
are 


F 
are without Twi-light only from the 
beginning of November till the middle of 
—— l 


Alſo becauſe of the Refraction in ſuch 

thick. Air, the Sun appears {Boner,and goes 
off later by ſeveral Days than elſe it wou'd : 
As has bin found by Experience. 


e the 
1ZON, 


i Diviſion of the Earth into Zones. 


Nur- 


Pa- 


T* two Tropics and the two Polar 
Circles divide the Surface of the 
Earth into Five Bands called the Terreftrial 
Zones; which have their Names from the 
Quality of the Temperature which their 
Situation is Subject to, viz. - 


and 
r the 


Two Temperate Zones, com prehended 
— 1 5 the Tropics and the Polar Cir- 


Nx d 
and | 
VIZ, ; 5 
dc. Two Frigid Zones, comprehended with- 
I in the Polar Circles. 1 Obe 

Are 
'un's 
teſt, 
laſt, 


One Torrid Zone, comprehended between 
the two Tropics. 


has 
that 5 

ce, ) | 8 
arc 


The 


- 2 
- 
* 5 . 2 
5 * 
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The Dibifur of the Earth by the Diver 
fir ad Q 1 


The Lakubleancs of the Frig id Zotis ard 


called Periſciens; becauſe in the long 
eſt Day, their Shadow goes round abou 
them. 


The n of the Torrid Zone 
are called Amp 


biſciens; ©" becauſe thei 
Noon Shadow is caſt different ways, ac 


cording as the Sun is to the Northwar 
or Southward of their Zenith. tov 


But Then: the Sun is in their Zenit 


they are called Aſciens. 


T be Inhabitants of the Temperate Zon 
are called Heteroſciens , becauſe their Noon 
Shadow i is caſt but one Way. 


But thoſe that live — the Tropic 


are called He diens Heteroſciens 
The Divifi on of the Barth by Situation. K 
THoſe who live under the ſame Poinz | 


of equal and contrary Parallels ar 
called Antecions : Their Seaſons _ 
| | cul 


[23] 
Year are contrary : The Days of the one 
are equal to the Nights of the other The 
Hour of the Day and Night is the fame : 
And only when the Sun is in the Equi- 
noctial it riſes with the one when it Riſes 
with the other. 


ver 


Thoſe who live under oppoſite Points of 
the fame Parallel are called Periaciens: 
They have the ſame Seaſons of the Tear; 
the ſame Length of Days and Nights ; 
the one's Noon is the other's Midnight: 
And only when the Sun is in the Equi- 


noctial it Riſes with the one we it ts 
with the other. 


Thoſe who lire 8 n Points 
| ye equal and contrary Parallels are called 
Kerber. Theſe have contrary times of 

ear and Day; the one's Longeſt Day 
* b Nicht! is the other's Shorteſt: The Sun 


always Riſes with the one when i Sets 
with the other. 


The Diviſion of the Earth 2 * | 


= mg Latitude. 

1 I. Hat the Aigkerent da on the Barth 
might be the better diſtinguiſh d, 

their Situation may be compar'd, either, 


I. 'By 


| $3 
1. By how much any Place is to the 
Eaſtward or Weſtward of ſome given Me- 
Tidian, reckoning on the Equator ; and the 
. is called the "Longitude of that 
Place. | 


2. By how much any Place is to the 
Northward or Southward of the Equator, 
reckoning on the Meridian, and thediſtance 
is called the Latitude of that Place: 
Therefore, 10 6 2. 


The Longitude of any Point on the Earth 
is an Arc ot the Equator, intercepted be- 
tween a Meridian paſſing | thro! that 
Point and the Firſt Meridian. 


The Latitude of any Point on the Earth 
is an Arc of a Meridian paſting thro? 
that Point, and intercepted between it and 
the Equator. 


The Diviſion of the Farth by C limates. 


nf A Tract of the Surface of the Earth in- 

cluded between two Parallels to the 
Equator, ſuch, that the longeſt Day of 
the lefler Parallel exceeds that of the 
-greater by half an Hour, is called a Cli- 


mate. of» 
9 Theſe 


* 6 Wh 8 
Theſe Climates are narrower the farther 
the are fromthe Equator; therefore, ſup- 
ing the Equator the beginning of the 
5 ſt Climate, "Hs Polar Circle will be the 
end of the 24th Climate; for afterwards 
the longeſt Day encreaſes not by Halt 
Hours, but by Days and Months. The 
following Table of the Climates ſhews the 
length of the longeſt Days, and the Latitude 
at the end of each Climate, together with 
the breadth thereof. So that having the Cli- 
mate given, the Latitude is found; or ha- 
ving the Latitude given the Climate and 


Longeſt Day are found. 


A 7 able  hewing the Latitude of thoſe 


P laces WEIL the Longeſt Day males 
| entire Months.” | | | 


55 i 
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| E ot Days, Latitudes. 
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The Table of the — 
* Latitude. 8 
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The Divifron of the Earth into Parts 
Right and Left. 


| ew rhe underſtanding of Authors, 
wherein any mention is made of the 
Right and Left Part of the World; ſince 
— call the Eaſt the Right-Hand Part, 
ſome the Weſt, and ſome the North, o- 
chers the South, *tis to be noted, that 
The Geographers, who look to the 
North, reckon the Eaſt the Right, and the 


Welt the Left-Hand Part of the World, 


The Northern Afronomers regard the 
South, and therefore reckon the Weſt the 
Ri ght, and the Eaſt the Left-Hand Part 


ow the World. | 
The Divines, who regard the Faſt, have 


the South to the Right, and the North to 


the Left-Hand. 


The Poets, who regard the Welt, reckon 
the North the Right, and the South the 
Left-Hand Parr of the World. 4 

Which is all contain d in this Verſe, 


rin. 
Ad Boream Terra, flat Czli Menſor 


LF 
ad Au- 
Fraco Dei dart idet , Occaſi . Feta. 


Ca- Of 


[28] 


Of the Natival and Political My 
of the E arth. 


BY the Natural Diviſun of the Earth 
we mean thoſe made by Nature in 
the ſeveral Parts thereof, as Seas, Lakes, 
Rivers, Iſlands, Continents, Mountains, ard 
all. bes remarkable Parts of which the 
Surface of the Earth is Naturally Com- 
pounded. 

By the Political Diviſion of the Earth we 
mean thoſe - Eftabliſh'd by Men, as En- 
pies, Kingdoms, Provinces, Countries, Mo- 
narchies, Rqpublics, Principalities, Duke- 
doms, Dioceſſes, OY Cities, Towns, 

1 Villages Kc. 


DF the C onftelations. 


As Geogra * for the readi zer di- 
ſtinction of Places, divide the Sur. 
face of the Earth into Kingdoms and 
Provinces; ſo likewiſe the Aſtronomers, 
that they might the better know the fix'd 
Stars, and give them Names, have divi- 
ded them into Conftellations or * 
as in the following Tables. 


md | 


viſion 


Earth 
Te in 
Lakes, 
„ aud 
h the 
Com- 


h we 
Em- 
Mo- 

Dube. 


OWNS, 
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The N Conſtellations. 


AGNTTUDE |; 


NAMES” | j3lals[6(7 
Urſa Mina» © 1260 |2[1 313130 
Ur fa Major 7310704622409 
Draco 4000 fritz 
Cepbeus De 
Canes Venatici 2301043 8101 
Bootes et Mons Mandlus 52] 11O[7[14/17j12}1 
Coma Berenices '- [21] 0Jojo| 4111}3 |3] 
Corons Borealis ' —1$] o[1 [2] 413121] 
"Heruuls on es 56 
Cerberus 2 i, 4] 0Jojo]r|3]o|o 
Lyra L | 17 11011 JL 610 
Cygnus 67 oſr]6 Zu 
PFulpecula cum Joſerc 270 t 1 ſ10 15 0 
Lacerta (ive Stellio 100 0 [oo 5140 
Caſſpeis ' © 371005572 
Camelopardalus' | 32] 0 [o| ©|-415/13] o| 
= Cer pens fo 1201772 0 
Ser pentariu: 4401718 als o| 
| Scurum Sobieſcianum 7|0jojo|2|[4jilo| 
Aquila [23/1 [#|/2|5]4|11]0 
Aminous _ [ig]o[e[3{6[|6[4lo 
Delphinus 14] © HE U 2 : 2 
Equuleus . 6510801211 240 
Sagitta 1 50 [oo 40/140 
Androme di 460 3 2 1020 f 
Perſeus 46] © : 4| 11 121 © 
| Pagaſus 370|3|3} 77152 
_ Aurigs 14401 1 26171300 
Hux 19 os rol 
Leo Minor 18 olol3| 3; 2 10 | 
Trigngulum. Major $gjojoſlo|3]2!4 
" Tanzuum Minor 12fo fol otelo E 


* — 


[ 30-] 


The Southern Conſtellat ions. 
7 | | MAGNITUDE. * 
ane 7 | 
} Cetus 46] © 3 9 10 toſt 2 
_ | Fridowms 170 [ol7is ob}; 
1 Phenix 1310 [3 |5 ; 2] op\l | 
Hen five Auer. mer. o [214] 2| 2] op 4 
en 241424180 7 
{ Monoceros 150 [0 fo O 7| 2 . 
C. Minor — | 1310 [1x] © 710 7 
#hbve ee ee co} - 
| Dre Sexiams 120 [oe ſo 1 7 N 
Crater te jojoſ7] uy 20 e 
. ee 1 |; 
| — (t.Guy 2. 144.16: 2200 I: 1 
TF I * 23104942 — — 
„„en [EIN 1146 110 
|| Triangulum Aut. | 508 1 © © off : 
Pave AF Wy Ll $41 m_ LET % 12 | 
"Corons Aujtrales 4:1 182, ©- 10 0 i 80 | 
| Crus | 2 1340 21 Oſo 
Pifcis Notius 1710 [oOo 4ſio zo 
22 1 1660 [02 2 
—ͤ — —-„— 2 2 — 
"Columba : | to0j]O [L[olag! 1 
obur Den 120 [1272 0 
7% Navis 400 116 7112 1 
Curis Major 1210 [ifi © 
Mae ſive Apts 40 [Oo 0 
Apus five Avis Indica fi o [Oo o 4 of 4 
Indus 1210 [O0 [IA As 
Cbamæleon Elben 1 EIN ! 
Pi , 805 — 1 
Xiphias five Dorado o 2 1 2 
3＋6——— — 
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be Zodiac Cunſtellathur. 
r 
er WII 
Aries 1271012 4694124 
Taurus 62114 fle 
— tn Iu fe 
Cancer — ſoo] zþ 7461 
Leo Maj 146] 1 | 2] 5 [144051410] 
Fig $2] 41216 See 
. 20% 8/2 
n (201 11113] 71 44 305 
 Sagirrarius P2jo|o|2] 8151.3 
. 2710104 2 713 
arins - 148$]1101[4 | 7121113 
| Piſces | Belo 011 620 
The Syſtem of the World. 


- 
. 


A Riffotle, Ptolemy, and others of the 
2 Antients, ſuppoſed that the Moor, 


Mercury, Venns, the Sun, Mars, Fupiter, 


7 


Saturn, and Fix 


d Stars, in order, a re car- 


ried round the Earth in Concentric Orbs, 


once in 24 Hours 


- Argol, Vitruvius, and others, ſuppoſed 
the Moon, Sun, Mars, | 


to move round the Earth, but MercuS 
and Venus in an Epicycle round the Sun. 


C4 


Hebo 


Jupiter and Saturn 


OY A 
scho Brahe ſuppoſed the Moon, Sun, 4 
and Fix'd Stars to move round the Earth , th 
but Mercury, Venus, Mars, Fupiter and 
Saturn, round the Sun, and the Orbit of 
Mars to cut that of the Sun. 
Ricciolus ſuppoſed the Hoon, Sun, Ju- 


piter, Saturn, and the Fix'd Stars, to-move = 
round the Earth; but Mercury, Venus and PE: 
Mars round the Sun, and the Orbit of M 
Mars to cut that of the Sun. | to 


The Htbagorean or Copernican Syſtem, Ho 

improv'd by Kepler and the Modern A ſtrono- Lie 

mers, ſuppoſe, That Mercum, Venus, the Earth, ä 
Mars, Fupiter and Saturn, make their Re vo- 
lutionsinElliptic(or nearly ſuch) Orbits round 
the Sun as the Common Focus, and the Moon 
about the Earth, deſcribing in every Re- 
volution a different Orbit, alſo the Satel- 
lits about Jupiter and Saturn, And the 
Comets likewiſe. about the Sun in very 

Oblong Elliptic Orbits. 

And the Squares of the Periodic Times 
of the Earth and Primary Planets revol- 
ving about the Sun, as alſo the Satellits 
round Jupiter, are as the Cubes of their 
mean diſtances from the Sun, or Jupiter. 
The five Primary Planets, the Earth 
and Comets by Radij drawn to the Sun, 48 
allo the Satellit of Fupiter by Radij drawn 
to its Centre, deſcribe Areas porportio- 

nal to the Times of Deſcription, ant 
0 


dun, 


th z 
and 
t of 


331 

Alſo moſt of the Planets revolve about 
their own Axis from Welt to Eaſt, the 
Sun in about 27 Da s, the Moon in 29, 
Days, Fupiter in 10 Hours, Mars and tlie 
Earth in about 24. Hours, Venus in 23 
Hours. 

And from hence all the Celeſtial Ap-- 
pearances are eaſily ſolved. _ 

For fince the Earth revolves from Welt” 
to Eaſt about its own_Axis in about 24 
Hours,therefore all the Stars ſeem to be car- 
ried from Eaſt to Weſt in the ſame time. 

And fince the Earth is carried round the 
Sun from Weſt to Eaſt once in a Year, 
and that its Centre of Gravity deſcribes 
the Orbis Magnus or Ecliptic; Therefore, 
alt Sun, as to. Senſe, is curied to the 

4 

The Earth allo, in its Anndal Motion in 
the Ecliptic, keeps its Axis always paral- 
lel to it ſelf: Whence ir follows, that 

the Axis of the World doesn't always 
point to the ſame place in the Heavens; but 
the Diameter of the Orbis M Plate ln 
inſenfible in reſpect to the diſkince; | 
fix d Stars; therefore ho fd Sta 98 | 
Metidian is farther: diſtant from 25 
nith at one Time ot. the Neat ps 


ther. 
1 


The common ie derlich of. 
tor and the Feinde Hoot to in 


. 
Faſt to Weſt in about 25900 Years, there- 
fore ſo great is the alteration of the Paral- 
teliſm of the Earth's Equatorial Axis; This 
Motion is called the Praceſſon of the Equi- 


x. G 
Hence tis that the Fix'd Stars 4 
to move in Conſequentia, the Equinoctial 


Points. receding, from them in Anteceden- 


Alleen "Op | 
About one Hemiſphere of the Earth is 
conſtantly Hluminated; and the Circle of 


illumination, or the bounds of Light & Shade, 
is always perpendicular to a Right Line 
connecting the Centres of the Earth and 


Fun: And conſequently the Sun ſeems to 


he Vertical to that Place on the Earth thro 
which that Perpendicular paſſes, but Ho. 
vixontal to all thoſe Places which lye under 


the Circle of illumination. It is al ſo ſaid to 
Riſe, or Set, when the Vertex cuts the Cir- | 
cle of illumination, and to Culminate when. | 


it cuts the Meridian the Sm is in. 
And therefore when the Earth is in 4ri- 


urnal Revolution; and fince the Axis of 
the Earth lies then in the Plane of the Cir- 
cle f illumination; therefore that Plane di- 
vides:the Diurnal Feripheries, deſcrib'd by 
the”, Vertices of all Places, into two 


equal parts ; conſequently that Day will 


every. 


GS 0839 > 


., or Libra. all the Inhabitants of the E- 
quator have the Sun vertical once in a Di- 


pie bats Wh bend neee 


8 — 


1 
every where be equal 


] 
the Night.. 

But when the Earth is in any other 
Point of its Orbit, the Circle of illumination 
will cut the Diurnal Peripheris into two 
unequal parts; and therefore the Days 
and Nights will be unequal. 

Thus 'ris eaſie to reconcile every 
Appearance concerning the difference be- 
twixt Days and Nights, Winter and Sum- 
mer, with all the Varieties that depend 
on them. 

And with the ſame facility may be cone 
ceiv'd why the Planets ſeem to be Direct, 
Stationary, or Retrograde. | 

For the Superior Planets: are in Con- 
junction with the Sur, while the Earth is 
carried the contrary way; therefore, they 
appear ſwifter when Direct; But about 
the Oppoſition, the Earth is carried the 
fame way with them, moving flower be- 
hind ; whence they appear Retrogy 


ade. 
But becauſe the Orbits of Venus and 


"Mercury are within the Orbis Magmns, their 


Retrogradation is greater towards the Pe- 


_ Tigzon ConjunCtien : For the Planet then 


ſeems to be carried ſwifter than the Earth 
in Antecedentia. - - i 
Neither the Sun or Moon can ſem Re- 
trograde, for the Sms apparent Place is 
always Oppoſite to the Place of the Earth, 
And the Moon is carried about the Earth 


in an Epicycle. Alſo 


Elongation, 


8 


1 
Alſo the variety of Latitudes in the Pla- 
nets, not only in different Points of their 
Orbits, but alſo in the ſame, is eaſily ac- 
counted for, by the immutable Inclination 
of the Orbit to the Ecliptic, and the dif- 
ferent Places of the Earth in the Ecliptic 
reſpecting the Planee. 
And the manner how Venus and Mercum 
come to have the ſame alteration in Phaſes 
as the Moon, is hence alſo evident. SiH 
For as at the Oppoſition, the enlight- 
en'd Hemiſphere of the Moon is expos'd 


to us; whence tis ſaid to be Full- Moon; and 


about the Conjunction but a . ſmall 
part of the enlighten'd Hemiſphere is ex- 
Pos'd to us, whence the Moon appears 
Jorn'd; So Venus and Mercury, when a- 
bove the Sun, expoſe their enlighten'd He- 
miſpheres to us, and therefore appear 


Fulf at the Apogæon, and Horn d at the 


Perigæon ou unction; and at the greateſt 
they appear Biſſected. 

; When the Superior: Plauets are in Con- 

junction with, or in Oppoſition to the Sun, 

they expoſe their eule flemiipheres to 


us, and therefore. appear Leaſt about the 


Quadratures, where the Parallax'of the Orb 
is prardt;; > hol 10 nah ods 12th _ 
- Alſo the mean Diſtance. of Saturn, Jupiter 
and Mars from the Earth is found by the Fa- 
rallax of the Orb to be about Decuple,Quin- 


Rt: ct 3 


tuple, ; 


L371] 

tuple, and Seſquialter of the Sun's mean 
diſtance from the Zartb.And their Greateſt 
Diſtance exceeds the Leaſt by the Diameter 
of the Orbis Magnum; But the Greateſt diſt- 
ance of Venus and Merry. from the Earth 
exceeds. the Leaſt by the Diameters of their 
own Orbits. 

- The Difference of the Apparent Diana 
terof the ſame Planet. ariſes from hence alſo, 
and. is very remarkable in Saturn and Ju- 
piter; But Mars, about the Oppoſition, ap- 
pears ſeven times greater, than about the 
Conjunction, Venus ſix times, and Mercury 
above twice as big about the Ferigzon 
Conjunction. 1 ' 

When the Appatedt Diameter and Dif 
tance of a Planet are known, its True Dia- 
meter, and conſequently its Magnitude may 


be found. 
The Planets Diflance from the Earth 


11 Semidiameters. 


greateſt mean leaſt t | 
Saturn 2443 30.2 100017567 
Jupiter 14291911 15000 87081 


Mars | 5897s] 22500 8022 
Sun | 22374| 22000 21626 


Venus | 38415 22000 5585 
Mercury | 22704| 2200c| 11296] 
Moon 61 eof . [FA 


m— 


The Smi's Horizontal Farallax being 
10 anz its A Diameter, at mean 
| Diſtance from th Bart, 32, 157% 

And tis evident from the different Pha- 
| of Forums,” Merenry and Mars, and from 
the Eclipſes of the Sarellits of Jupiter, and 
Saturn, that the Planets borrow | their 
Light from the Sus; Bur the Fix'd Stars 
Mine by their on Light, and are ſo ma- 
A Suns" at an immenſe diſtance 
from us, and from one another. u 

And tis very Probable that they may 
dave Flauett revplving about them, and 
q theſe Planets have Satell; 


—— — — — — 


ts, and each of 
theſe the Habitation of Animals, analo- 


Sus to thoſe of our Men. 
| + yr [ 2871 f rn gti: 4 
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Uſe of the GLOBES 


PROBLEM L 


To find the Latitude and. Longitude go as 


mn given Place on the Earth. 


Ring. the Place to the-Meridian, by 
turning the Globe abont. 


Then, the Degree of the Meridi- 
an over it ſhews the Latitude 
And the Degree of the Equator at the 
Meridian ſhews the Longitude. - 


Thus the Latitude ii 


Rome * N 2 1 
Paris - 482 N. 2+ 

of Madrid 2 1 51 
J. St. Helena 154 8. 6 W. ) E 


Hence, if the Latitude and Lad of 
var Place be Sen, thar Place. is eaſily 


PROB 


b 40 
PROBLEM H. 


—  .. .LERYY a0. wats Caf 


_ Given, the Day of the Month ; © 
Reqd. "the Smeg Plage. | 


N the Kalendar on the Horizon, a- 
IX gainſt che Day of the Month are found 
the ien and Degree the Sum is in. Thus, 


11 
144 0 


April 
July - 27th. — 
November 15th. — 
January bt. — — 


Hlence, ik he Sun's Place is given; the 


Day 0 che Month. may be hung; 4 


*> +> 144 1A. . b 


PROBLEM I 
1 To Reaify the Globe for the Latitude. 


Et the! Globe upon an Horizontal Plane, 
with its Parts anſwering thoſe of the 
World; *Hevate the Pole aboye the Hori: 
wn according! to the Latitude of the Mace. 


. Kah fr th amn. 
20 wu une A 961 li nel 
hecken eite Lacleude on the Meridian 
from the Equator towards the * 
Po 


nd 
US, 


he 


O a 


[41] 
Pole, and there Screw the Quadrant of | 
Altitude. 

f To Redifi the Hher-Indes.. 


Bring the Sun's Place (found by Prob. 


2) to the Meridian, then ſet the Index to 


12 at noon. 


PROBLEM lv. 


To ful the Diſtauce of any two ws on "the 
Globe. 


0 


L the Quadrant of Altitude on both 
Places; or take the diſtance betwixt 
them with a Pair of Compaſſes, a and ap; 
ply it to the Equator. - NY? 
And the Degrees on the Wunde be- 
twixt them; or thoſe on the Equator be- 
tween the feet of the Compats, multiply d 
by 73, is the Diſtance ſought in MIS, 
each of 5000 of London Feet. 


PROBLEM V. 


To find the Angle of Poſition of Places, or the 
Angle made by the Meridian of one Place, 
ea great Circle paſing thro both Places. 


Reli. fy. for the Latitude of one of the 


given Places, and bring it to the Me- 
| ridian: 


* 17 

ridian z there fix the Quadrant of Alt. and 
ſer irs graduated Edge to the other Place. 

Then will the Edge of the Quadrant 
2 oj Horizon in the degree of Poſition 
ought. _ 
hus, the ng le of Poſition of the Lands- 
end of E wand i from Barhadoes is 37 deg. 
North Eafterly, which is the Angle made 
by the Meridia of Barbadoes and a Great 
Circle paſſing thro that Place and the 
Langs-end. 

But the Angle of Poſition of Barhadoes 
from the Lands-End is 71 deg. South. 
Weſterly. 

1 4 to be noted. that N of 
theſe Poſitions can be the true Bearing ar 
Point of the Compaſs leading from the 
one to the other, 

For the Loxodromic or Rumb-Lines make 
every where Angles with the Meri- 
dian, and are e, the ne 


ua tor. 


* 


FROBLEM VL, 


Given, the Month and Day 
* d. thoſ ſe Places of the Gabe, over vos 
Heads the Sun is Are to paſs t that Day. 


o the Meridian; Note the Degree o- 
ver it. Then 


Mi the Sun's Place ound by Prob. 2) 
T 


[ 43 ] 

and Then turning the Globe round, all Pla- 
ice. ces, that paſs under that Degree, will have 
aut the Sun vertical that Day, © © 


" PROBLEM VI. 


eg. Given, the Month, Day, and Hour, 
ade Reqd. at what Place the Sun is Vertical or 
eat in the Zenith, at that Hour. 


BRing the Sun's Place (found by Prob. 2) 
toes to the Meridian, and note the Degree 
th. over it;; Set the Index tothe given Hour; 
Turn the Globe till the Index come to 12. 


Then the Place of the Earth under the 
aforeſaid of the Meridian has the 
Sun in the Zenith at that moment. 


PROBLEM VII. 


Given, the Month, Day and Flom, 
Reqd. al. thoſe Places of the Earth where the 
Sun is then Riſing, arg, or Culminat- 
"gs alſo Day-light, Twilight or Dark. 
mght, | 2 


Ind the Place where the Sun is vertical 
at the given Hour (by Prob. 7) Recti- 
fy for the Latitude of that Place, and bring 
it to the Meridian. 8 
1904 Then 


5 1 

Then, all thoſe Places, that are in the 
Weſt Semicircle of the Horizon, have the 
Sun Niſing. 

Thoſe in the Eaſt Semicircle have it 
Setting. 


Thoſe in the Meridian have it Culm:- 
nating. 


Thoſe Places, thatare caboveghe Horizon, 


have the Sun above the Horizon 10 many 


Degrees as the Places themſelves are. 


Thoſe Places that are under the Horizon, 
but within 18 Degrees, have Twilight. 


And thoſe Lower than 18 "PIE Dark- 
SPS: . 3 


PROBLEM M. 
Given, am) Place and hour of the Daj ere 


Reqd. theſe: Places on the Earth, where ti: 


Noon, Midnight, or any given. Hour at 
that time: | eee 


BRing the given Place to the Meridian; ; 
Set the Index to the 


Day ; Turn the Globe about, till the In- 
dex point at the Hour deſir d: 

Then with all thoſe under the Meridian, 
tis Noon, ask, or 1 siven Hour 
at that Time. q 


WIT 


Fc 


iven Time of the 


's 
t 


—TI95] 
PROBLEM X. 


Given, the Latitude f the plac, ond Hour 
of the Dy. 


Reqd. to know what a Clock it is in * gi- 


den Place of the Earth at that Time. 


Reiß for he Ly of the Place 
you are in, And bring it to the Meri- 


1 Set the Hour- 3 to the given 


Time; ; Bring the given Place t to the Meri- 


dian. 


Then the Index will point to the Hour 
of the Day at that Place. | 


Thus, when *tis Noon at London. 
Surrat tis 5 Hours P. M. 
At. Port-Rogal 6 — A. M. 
Bantam 7 — . M. 
PROBLEM N. | 


Given, the Latitude, and Hour WE TI 


* d. the Situation of any 4 Point 3 in 


2 Heavens. 


Rectify for the Latitude, Zenith, and 
Index ; Turn the Globe till the Index 
points to the given Hour. 

Then 


[ 46 1 
Then will the Globe ſhew the Potition 
of the Sun and Stars. | 
For thoſe Stars that are then in the Zaf, 
or Ve Part of the Horizon, ace Rifing, or 
Settmg. 
Thoſe in the Meridian are Calminating, 
Aud if the da be laid on any gi- 
ven Point, it ſhews its Altitude and Azi- 
nb. | To f 


5 Hantel in a 4 night, the Globe being ce 
ſet to the Preſent Time, one may eaſi7 1 
know the Conſtellations. 


PROBLEM XIE 


To fond the Latitude and Loygitade f any 
TIT. 5 


ue che Centre of the att Alt. 

on the Pole of the Ecliptic; and its 
graduated edge on the given Star. 
Then the Arc betwixt the Star and the 
Ecl iptic is the Zatitude. 


— od cut on the Ecli tic is 
the Logins, 4 


* 3 
. 1 4 oy 


1 . $43; 4 
| 5. Thus 


[4] 
| Thus, the Latitude | Longitude 


 ArSurus 1531*N. (20 
Procyont * 16 8. 214 Ss 
| Of Sirius 325 8 10 8 


n. "yy | 199 
PRO B LEM Xl. 
To fad the Declination, ard ”— 


cenfion of any Mn Foes in the Hea- 
VERS.) 1 bers 


turning the Globe about. 


Then the Degree of the Meridian © over 
it ſhews the Declination. 


And the ee of the EquinoGal at 
the Meridian —d * Right- Aſcenſion. 


I The Suns 


L 


8 Rt. Aſcen. 


he 

18 

1 — aten 
aus Sies Virg. 95 8. 197 + 


Ring that Point to the Meridian, by 


an —— —— —U—ää - — — — 


[48] 


2 I 2 87 = 
Given, the Latitude of the Place. 
R d. the Amplitude, Oblique Aſcenſion aud 


eſcenſion, Aſcenfional Difference, the Se- 


midiurnal Arc, the Hour of Riſing and Set- 
ting, and the Time of continuance above 
the Horizon, of any given Point in the 
aHeanens;. 1h ; | 


- 


EQtify for the Latitude and Index; 


„ 
0 


Veſt part of the Horizon. 
Then the Arc betwixt it, and the Eat 
or Vet point of the Horizon ſhews the 
Amplitude. ö tt e 2 
The Degree of the Equinoctial in the 
Horizon ſhews the Obligue Aſcenſſon, or 
Deſcenſon. aut 
Ihe Time between the Index and 6, 
or the Difference between the Right and 
the Oblique Alcenſion or Deſcenſion is the 
Aſc en. onal Difer ence. * ＋ F 1733 oh C -3x 
The Aſcenſional Difference added to, or 
Subt racted from 6, in North, or South 
Declination, - gives the Semidiurnal Arc ; 
whoſe Complement to a Semicircle:is the 
Seminocturnal Arc. 
Woe ; And 


= 1 4 * . 
71 \ F 4 


Bring the given Point to the Eaſt, or 


\nd 


or Setting: Or the Semidiurnal, or Semi- 
nocturnal Arc redhiced =s 1 ü . 
the Setting or Ring. * 
Alſo the Diurnal, or Noclumal Arc, 

reduced into Time, gives the Timeof Conti. 


Nuance above the Horizon. 


7 Wehr, 


Ser is 1 5 Ol N. 


G Be tenſion 30 Deg 


[49 1 
And the Index ſhews the time of Riſing | 


Thus, in 534 Deg. North Latitude, on 


FLri 
7 'Y . 111 * 


2 * 
; 2 1 5889 


rde gn, 


, 149 a 7 


— 
; 4 
* 
* 


1 — 


Aſcen. Di hw 11:4. or 2 of an Ro. 
Semidiurnal Arc 1015 Deg. . Ink 
Sun Riſes at + after; 
Sun _— at Late 6. 


* 

- N . 

: J 3 
314 10 039 Sirius + Yo 


mplitude 262 Deg. S.: DW 2A iT-] 
Dt Yeo | 


Semidinrnal Arc 585 
Continuance above 5; De 9 Hours. 
And on the 1ſt of January, 

Riſes at 6 h. P. M. 
Sets at 3 h. A. M. 


D PR O- 


1 
. PROBLEM xv. 


1 97111 1 0 

Given, Latin eothen 6616. nd Dy 
r 

Neqd. The Lens of the Day and Night. 


REA if for the Labitude rng de 
Suns Place (found by bs ) to 
the Eaſt part of the Horizon; Set the 


Hour- Index to 2 at Noon; Bring the 


Sun's Place to the Welt Fart the 
Horizon: 
Then the Hours fiomiry to that, where 


ths Index Points, ſhew the Length of the 


Day. - 
And its Complement t 24 is the 
_ Length of the Night.” 


Or, 
The Hour of the Sun's Rifmg, or Ser 
ting doubled gives the Length of the 


Night, or Day. 
1 * on April the 4th * — 
13. Hours 
The _ ofthe Nie: zor Hours. 


6 , 
92 
* 
. 
. * 
- 
— mn 


1 Un 
PROBLEM XI. 


Given, The Latitude, and Day of the Month; 
Reqd. The Beginning, Ending, and Dura- 
tion of Twi-light and Dark-night. © + 
Find the Sun's Place, (by Prob. 2.) Rett- 
L  ify for rhe Latitude, Zenith, and In- 
dex; Bring the Sun's Place 18 Degrees be- 
low the Horizon, by moving rhe Globe 
Weſtward,” or _ Ealtward; till 18 Degrees 
of the Quadrant of Alt, cuts the Point 
of the Ecliptic oppoſite to the Sun's 


Face: ; Her wr 
Then will the Index ſhew when Tri- 
light Begg Eng... 


The Time: when Twi-light begins, taken 
from the Time of the Sun's Riſing, leaves, 
the Duration of Twi-light. 2 

And double the Time when Twi-light 
begins gives the Length of Dark-night. - 


Thus at London, January the 25th... 
The Tj-light : Ends 6. P. M. 
eee eee 
'Tis Dark-night for 11 Hours. 


*%7 3 1 . 


* 4 " - " 
- 
FY 4 8 6 \ 
—_— I wa 74. Jn 8 A. 
S « © F 1 — 3 J E * 
N 1 R * 4 
5 * — 94 — . 


N. „ Bing \ 1 


1 


ä 
5 ; P * N " 6 

F ar 200 
1 244442 


- 


ee, 
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PROBLEM XVI. 


Given, the Latitude, and Day of the Month; 
Reqd. the Howr bs the LS when the * | 


ſomes. 


Reftify * the Latitude ; Situate the 


Meridian due North and South; Fix a 
needle ndicular to the Sun's Place in 


needle to the Nieden, "Bet {we 
IZ at noon : turr the Globe ; about till the 
Needle caſt no ſhadow. 3 

Then will the Index __ to the Hour 


of the Day, . | 
PROBLEM xm 


Eitel two brown Kn in one e or 


one Alnicantar. 
Reqd. the Je Har of the Night. 


ReQify, for the Zenith, and der. 
I, Where the two Stars have one ee 


Move the Globe, and atfo the Quadrant 


till the Stars be brought to its edge: 


Then will the Index hew the Howr ef 


the Night. 
» Where the two Stars have one Almicantar. 
Move the Globe till the ſame Degree 


on 


the el ptic (found by Prob z r the 
Index to 


Rn 


th 


Index; Bring 


1331 


on the Quadrant cut both Stars: 
Then will the Index ſhew-the Hour of 


1 * 1 t uk er 
O 11 . 


JW REV 
Given, the Latitude, Day of the Month, the 
Sun, or Star's Place and AH. 
Reqd:: the 4zimuth ,” and Hour of the'Day, 
r Night... i r [3 DIGXTD 
| | oY A 24 7. 20H, 1 14 XC It: ia 
\Reftify for the Latitude. Zenith? 
the Sun or Star's Figee te 
n - om of Altitude: | 


the ; 
| give the Quadrant renek. the 4 — 


in the Horizon 

And the Index fhews the Hour: 8 a 
Vs 4g in Latitude 3 14d. North, on May 
t t kg: G 

When Sun 's Alt. is 12 degrees. 

Tis then 5 h. A. M. or 44h. P. M. 

On May the 16th at Night, when Arc- 
turus's Alt. is 50 ap tis then, 11 of 
the Clock. * 

And on Ocrober the y night, "When 


Aldebarum's Alt. is 30 degrees: tis then 9 
of the Clock. . 7 51707154 5 


= | 3 — 1 10 0: 


1 . P 
e 1 x hy op 175 w 
4 "i #* + G6 J F 4 a 2 4 0 54 


| 
| 

| 
1 
| 
| 


half the numbers of Hours given; 


[54] 
PROBLEM * 5 


To find the Latitude of that Point on the 


Earth, inhere the Lowe Day is of am gi: 
8 Number of Hours, 1 under 24. 


Ring the Solſticial Point to the Meridi. i- 
Anz Set the Index to 12; Turn the 
Globe Weltward till the Index point to 
eep the 
lobe in that Poſition with the Meridian; 
ide the Meridian in the Notch till the 
Solſticial Point comes to the Horizon: 
That elevation of the Pole is the Anſwer. 
Thus, if 17 hours were given; ihe En is 
545 degrees. 

AH 22 hour were given; the Lat. 6 
degrees. | 


PROBLEM xxl. 


B 


1. for Li F tb N * 


b, where the is of any gi- 
. 955 1 of 1 Natura 2 der. 182. 
1 the Ecliptic, find a Point half ſo ma- 
ces diſtant from the Solſtieial Point 
43. 5 re are days given; Bring that Point 


to 1 North Part of the * Keep 


the 


. 
the Globe in that Poſition; Slide the Me- 


, % ridian till the faid Point comes to the 


North Point of the Horizon : Thar elevati- 
on of the Pole is the Anſwer: 
Thus, if 30 days were given The Lat. 
is Les degrees. 
60 — ET given; the Lat. is 69% 


en E 


Given, the Latitude of any Place, © 
TK. the Length f the Lakin and Short- 
Days and Nights in that Place. 


ReQtify for the Latitude; Bring the 
Solſticial Point of that Hemiſphere ro the 
Eaſt part of the Horizon; Set the Index 
to 12 at noon; Turn the Globe about till 


the Solſticial Point touches the Weſt part 


of the Horizon. - 

Then the Hours from 1 2, reckon *1 by the 
Index, ſhew the Longeſt Day: Whoſe Com- 
plement to 24 ſhews the Shoxte/t Night. 

And their reverſe gives the Short4f Day, 
and Longeſ Night. | 

Longeft Day Short. Night. 
Thus in Lat. 51*N. 16h. 94h. * 

TI 63: ee 

| Lat, u Agen by $70] 
Two lol) % g: P R O 
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PROBLEM XXL: | 


} * IQX 10 473 10 tc 
Given, the Day of the Month, Dare 
Reqd. the: Hunr when ben Star cane 
to the Meridian. 


BRing ng the Sun's Place (found by prob. 2) 
to the Meridian; Set the Hour Index 
to 125 Turn the Globe till the given Star 
is under the Meridian: . _ 
Then will the Index Point at the Time 
ſought. 
Thus, on the 21ſt of January, Sirius will 
be upon the Meridian at + an hour aftet 9. 
On the iſt of January Aldebaram u 
will be upon the Nenn at + of an hour 
afrer 8. 


will be won the Meridian * after 11 of 
the Sc, Ty : 


PROBLEM. wary; 


5 the Latitude, Day, and r with 


the Sun or Star's Place + . 
Reqd. bad rue An Azimuth. 


Nang 4 5 dating Zeiith, and 


> Index ; Turn the Globe — till the 
Index 


And on the 28th of Ofober Aras | 


Ang? he Star to the 


| Globe about till the Index point to 12 at 
Noon: Then will the Meridian cut the 


R 


(57] 

Index. points to the given Hour; Set the 
Quadrant of Alt. to the Sun or Star's Place: 
There it iſhews the Altitude. And the 
Quadrant ſhews the Azimuth i in the Hori- 


zon. 5 
Thus, at 3 the Sun⸗ 8 Alt. | tained, 


Novem, 3d at 8 A. M. 3%½S.5 8E. 
* 


Anguſt. rock at 6 P. M. 8eN. S5 W. 
4 17th at 7 A. M.20*|S, Oc 


"PROBLEM XXV. 


Given, the Time. that a Star comes to o the 
Meridian; ARE 
Reqd. tbe Funn Place. © * 


eridian 4 git the. 
inder to the given time; Turn the 


24 


! in the Suns Place. 


PROBLEM" NN 


Given, the Latitude, Day of the pages the 
Sun or Star's Place and Azimuth ; 

Reqd the Altitude, and Hour 2 the . 

or Night. 


Ectify for the Latitude, Zenith and In- 
den; Keep the Quadrant to the Azi- 
muth 


81 
on the Horizdn Bring the S Star's 
Place to — - erer 


Then the Degree of the Quadrane 0 over 1. 


it ſhews-the Altitude. 
And the Index ſhews the Hur. 


aer XXVII. 


ei 1. Latitude of the Place ; 3 


— d. the Hour of the D Globe, 
A erg Y ul 1. 


t the Globe upon an Horizontal Plane, 
with the Meridian due North d 


South: * : IJ 
| bali-year, raiſe 
Pale Shore the ith Part of the Herijon, 
according td the given Latitude. 
e e eee 
: role 4. much below the South part of the 
Horizon. 
Then will the ſhade of the Axis upon the 
5 Hour- Circle ſhew the Hour of the day. 


PROBLEM XXVII. 
How, by the Globe, to find the Sis Attend, 


when it ſhines. 


T 


rat Plane, tun the North Pole of 


the 


eee 


He Globe being ſet upon an Horizon- = 


39 1 


the Globe to the Sun ; Move it up and of 


'S | downtilbthe Axis caſt no Shadow::: 
Then the Are of the Meridian intercept- 
K. dd betwixt the Pole and Horizon is the Al- 
I rirude-of the Sun above the Horizon. 


PROBLEM XXIX. 


To find ben a given Star vill bv upon the- 


. Meridian, at a given Hour of the Night. 

'| NRing the Star tothe Meridian; Turn the 
— Globe Eaſt- ward till the Index point 
ng, dt an Hour as far diſtant in the forenoon 
from 12 as the given Hour is in the affet- 


noon; Note the degree of the Eclipric at 

the Meridian : Then againſt this degree in 
- - the Kalendar on the Horizon; is found the 
Day of the Month that the given Star will 

be upon the Meridian at the given Hour. 


'Given, the Latitude of the Place 3 
Reqd. the Coſmical Riſing and Setting of a 


EQtify for the Latitude; Bring the 
given Star to the Eaſt, or Weſt part of 
the Horizon ; Note the Degree of the E- 
| . cliptic 


p T 60 KY 
wy _ — 5 — DUES made 
hen right againſt t 
Kalender n the Horizon, is found the Day 
af the Star's Coſmicel Rim, or Setting. | 'G 
Thus; in the Latitude of 515d N. Garin 
riſes Coſmically on the — 8. July; and 
November. 


ſts Colmically-on the 
1 BR O.B.L EM Woche 
Given, the Latitude e 
Req. ei ag or een of a 


Ziven 


A fie the TERS Thing the 
RES. Eaſt, or, Welt part of the 2 


Wee Now the degree of the Vat Ste 
Then rig be” aga ainſt this degree, in the riſ 
Kalendar * the DEC is found the Day |} 
of the Stars Acronical Rifong, or Hel ting. 

Thus, in the Latitude of 5 144d. North, | 
Sirius riſes" Acronically on the 26th of Janu- 


Fa Fe MITRA on K e | To. 


\ * 
9 i 


4 * 
z: 1 ä e L293 101 mp 0 dia 
\ 315 11. vt * . i . 4 th 4 P/ R 6. ror 
"7 * 6 "2 2% 2s if | {a5 1 TY . 'S , | HE 1 


«e 91 105% IAUL G19; <2: NIA M 
* ® 
aim e 
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PROBLEM XXXIL 
Given, the Latitude of the Place; 


Reqd. the Heliacal Riſing, or Setting of 4 
Ziven Star. rod 


R Et for the Latitude, and Zenith; 

Bring the given Star to the Eaſt, or 
Weſt Part of the Horizon ; On the Welt, 
or Eaſt fide, bring that degree of the Qua- 
drant which 1s the Star's Arc of viſion to 


touch the Eclipric. 


Then, in the Kalendar, right againſt the 
degree of the Ecliptic oppoſite to thepoint 
touched, is found the Day when the given 
Star Riſes, or Sets Heliacally, | 

Thus, in Latitude 5 12d. North, Sirius 
riſes Helzacally on the 15th of August, 
and ſets Heliacally on the 16th of April 


"PROBLEM KXXXII. 


| To fnd the Antœciens, Periceciens, an An- 


. tipodes of any given place. 


1. Bring the given Place to the Meri- 
diana; count the diſtance from the Equa- 
tot in Degrees. | 

Then ſo many de 


mot! ail 200 Sen 
reckon'd on the 


Meridian, from the 1 towards the 
3 con- 


? 


contrary Polls, hens the Place of the An 

: , tœciens. *. 

2. Keep the given es * the Me- 

ridian; Set the Index to 12 at Noon; 

Turn the Globe about till the Index Points 

at Mid -night: Then the Place at the ſa me 
degree of the Meridian is that of the He- 


riœciens. 


3. And the Antipodes or the given Place 


i where it's Krach ttood before. | 
PROBLEM XXIV. 


Given, the Day: and Hour of a Solar, or 


Tur Eclpſe , 
"= d, thoſe Places on the Earth in which. 


ſame vil be vijible. 


Ind the Sun's Place (by Prob. 2 2) and 
its oppolite point or the Moon's Place; 


Fl. 


where the Sun is vertical at the given Hour, 


fer à Sar but its Antipodes (by Prob. 33 


for a Lunar Eclipſe, and bring it to the 
Pole of the Horizon : 

Then will the Eclipſe be vifible to all 
_ {Places in the upper 8 except 
_ thoſe near the Horizon, * 


8 


Seek that Place of the Barth (by Prob. 7) 


- 
- = 
7 bo 
. 5 . 1 2 .- 
: 2 
4 


1.63 1 | py * N 
PROBLEM xxKvL 


Given: the Sun's Declination, and Meridian 
"on Altitude: 1 Loaf 

n ; Reqd. the Latitad: of 3s Place Ld 
Ne the point of Declinatioſ on te 
Meridian, from the Equator, aceor- 
ding as it is either North or South; Slide 
| the Aeridian up er down in the Notches 
ce of the Horizon, till the point of Declinati- | 
on is ſo far diſtant from the Horizon as is 

the given Meridian Altitude. 
Then is the Pole Elevated to the Lati- 
tude ſonghr. 

+ | Thus where the Sun's Meridian Altitade 
is 60 degr.\S. and Declination 225 degr. 

E N. the Latitude will be 52x deg. North. | 


pPROBL E M XXXVI. 


4 


1 | 
l Gir Os ervation, two Stars, one Rj 
* eg 0 * aber at ee 5 
7) Reqd. thi-Letifadle of the. Flace. . 

2 Ring the Star obſery d at the Mexidian 


to the Meridian, and keep the Globe 

there; Slide the Meridian up or down 
iin the Notches, till the other Star is 
pt | brought to the Eaſt, or Weſt part of the 


Horizon. - 
re” Then is the Pole Elevated to tlie 1 N 


tude Ought. - E 2 P R O B- 


14] 
PROB E EM XXXyIl. 
A the Meridian Attitude of Nee 


Reqd. the Latitgde of the Place. 


Bing the: Star to the Meridian ; Reck 
on iven Altitude from it down- 
wards, and Toe that Point ; which, if on 
| South, or North part of the Meridian, 
trig to the South, or North part of the 
zon : 


Then e e 0 * Lat 
tude ſought. NY 


* 12 


- 073 


PROBLEM em, 


bel the L 2 Tie fle, 1 
GEt — ec over both Stars at the 


Drbberv d Degree of Alrirude ; Slide the 
Mer up or doven in the Notohes; till 


tte Quadram cuts the siven Azimuth in 


the Horizon. 


eben is the Tele ae 70 che Lath 


dude fou. 


f . D 2 


PROB LEM W 


 Decliuation and du, 
* 'S; 


| Roh: 


Given, the Latitnde of the 1 the gen 


on the Horizon. 


1 
11 


63 1 


4 : Regd. tho Sun's £zimuth , and Hour of the Day. 


3 RES for for the Latitude and Zenith; 
F the Equinoctial Colure to the 
| Meridian: Set the Index to 12 at Noon; 


Bring 


Move the Glohe and Quadrant, till the gi- 


ven Declination, on the Equinoctial Co- 
jure, e the given Altitude, on the Qua: 


ten the Quadrant ſhews the Azimuth, 


And' the Index ſhews the How of the 
Day. Or, the Arc of the Equator inter- 
cepted between the Meridian nd Colure 


ac'd into Ting: thews the # Jour ben 


- 


"PROBLEM, xr 


Given, the Latitade, the Swr's Abitads 2s 


Azimuth ;, 
Ns Place, and Hour of the D 


 Ectify "3 "the" Latitude; "2nd Ze 
nith ; Set the edge of the Quadrant 


of Alt. to the given Azimuch on the Hori- 


zon; Turn the Globe till the Eelipric cut 


the Quadrant in the given Altitude. 
. Then will the rg oo cut 85 kerne 
in a mou s ine * 3% 


111 - *  L% #- w- ot : 


JR 


1.66 


* REctify the Hour. Index; Bring the 


Sun's Place to the edge of the Qua- 
drant of Altitude (remaining at the given 
Aimuth:) Then will the Index ſhew the 


Hour of the Dy. 
PROBLEM XLI. 
Given, ay two Places on the Globe; 


Reqd. the Rumb or Courſe of bearing from | 


one to the other. | 


i.JFa Rimb-Line paſſes thro both Places; 


that Line fhews the Courſe. Thus, the | 


_ Courſe from Cape St. Vincent, in Portugal, to 

Cat Iſand, one of the Bahama's, is E. by S. 
2. It no Rumb-Line paſs tbro' them; 
tharRumb to which the Places lye moſt pa- 
rallel ſhews the Courſe : Jars 1 


Thus, the Courſe from the Lizard to Bar- | 


ados, is N. E. 2 E. 
"PROBLEM XIII. 


Swen the Latitude, Sun's Place and Altiude; 


© # F\ * 33 11 
- r7zontal Plane, © 
17 bs | of «148 * | 


\ Eſcribe the C 0 
upon the Plane, with the Chord of 60 


deg. Draw a right Line in the Shadow of a 


Stile erected perpendicularly in the Centre; 
Rectify for the Latitude and Zenith; Move 


the Quadrant and Globe abour, till the _ 


ircumference of a Circle | 
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Altitude on the Quadrant, and its Place in 
the Fcliprie meet; Then the degrees on the 
Horizon intercepted between the Qua rant 
and NMerid ian, ſet off in the Circumference of 
the afoteſiid Circle from the inter ſect ion of 
the Shade Line tor ds the Sun, finds a 
Point from which a right Line drawn thro? 
the Centre, will be the Meridiun Line fought; 


, Heſe are the Chief and moſt common 
> 3 1 Problems, which generally ſerve to ex- 
+ 2 hibit ſome of theUſes of rhe (lobes; Tho? 
| there are great variety of other uſeful caſes 
3 in Aſtronomy, and Geography ; as. alſo 
- in Navigation and Dialing, which may be 
perform d with the like facility, for in every 
It} oblique angPd Spheric Triangle 60 different 
Problems may be propos'd, and in every 
| | Right angl'd one 30. 
But as moſt of theſe in Practice require 
extreme exactneſs, which the Globe cannot 
/ well admit of, tho' the nobleſt Inftrument 
of any, to inform the Fancy, and to give a 
clear and diſtinct Idea of the thing Propogd 
to be done; therefore twas not thought ne- 
ceſſary to be particular in all that might 
have bin given: Since, we hope, if what is 
already ſaid be weil underſtood, there can 
no manner of difficulty ariſe in apply ing it 
to other caſes when requird. | 


7 FINIS. 
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Books Printed | for J ohn Senex and 
Charles Price next the Fleece Tavern 


A New Syfteme of Geography, containing 80 
Maps with Tables explaining the Diviſions of 
each Map. PT > | 
Atlas Terreftris, containing Maps of all the Em- 
Pires, Kingdoms, &c. with a brief deſcription of the 
ature and Quality of each Country. i 
A Pocket Book, containing ſeveral choice Collect i- 
ons in Arithmitick, Geometry Trigonometry, Sur- 
veying. Fortification, Gauging, Navigation, Aſtro- 
nomy, Dialing and Geography. 
A Geographical Deſcription of Ireland, containing 
Maps of the 4 Provinces, & 
Atlas Cceleftis, containing Maps of the Sun and 
Moon, the Syftems and Theories of the Planets. &c. 
A Book of Maps of the 17 particular Provinces 
of the Netherlands, being the Compleateſt Scat of 


War extant. 
_. Heraldry Epitomiz'd, | | 
He drographia Qaivyerſalis, uſeful for Merchants 
and Mariners. - 11 0g? 1 
Seripture Geography, to be Bound with Quart 
or Ottavo Bibles. £ 
The Theory of Handling and Working of Ship 
t Sea Demonſtrated 2s 
. "Miſcellanea Curioſs, in 3 Vol. Octavo. 
A pair of Globes 12 Inches Diameter, accordin 
to the new Obſervations, with the Trade Winds 
-Moonſons, & c. ; 6 AO | 
_ Where alſo Gentlemen may be Furniſh'd with al 
wrts of Mathematical Books and inftruments. - 
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